potassium phosphate buffer, pH 6.3, 0.5 mMoxaloacetate, 0.1 mMNADPH,0.025% Triton X-100 and enzyme. The reaction mixture without oxaloacetate waspreincubated at 30°C for 1 min and after starting the reaction by adding oxaloacetate, activity was determined by measuring the absorption at 340nm. NAD+-MDH was assayed in the same manneras described for NADP+-linked enzyme using 50mM Tris-HCl buffer, pH 8.0, and 0. Table I shows the distribution of the MDHactivity with NAD+ or NADP+ as an electron acceptor and the activities of marker enzymes in the subcellular fractions from differential centrifugation of a homogenate of E. gracilis. The activities of NAD+-MDHin mitochondria and cytosol, after correction for leakage of succinate-semialdehyde dehydrogenase, were 12.9 and 91.1%, respectively, and those of NADP+-linked enzyme were 15.9 and 81.0%, respectively.
Both NAD+-and NADP+-MDH activities were virtually absent in microsomes. Although Davis Table II , the activities of adenylate kinase and lactate dehydrogenase were located only in the intermembrane space and inner membrane, respectively, indicating that these fractions did not contaminate other submitochondrial fractions. Since the recovery of succinate semialdehyde dehydrogenase from purified mitochondria was 0.7, 6.9, and 72.9% in the outer membrane, intermembrane space and matrix fraction, respectively, contaminations of matrix fraction into intermembranespace and outer membrane fractions were calculated to be 8.6 and 0.9%, respectively. The activity of rotenone-insensitive NADPH-cytochrome reductase was scarcely detected in other submitochondrial fractions. The recoveries of marker enzymes in sub fractions were at low levels, suggesting that these enzymeswere unstable. Table  II shows the distribution of activities of the NAD+-and NADP+-MDH in the submitochondrial fractions of purified Euglena mitochondria together with activities of the marker enzymes. Most of the NAD+-linked enzyme was located in matrix. NADP+-MDH was found in the matrix and intermembrane space and slightly in inner membrane. This rinding of NADP+-MDH located in cellular sites other than chloroplasts is the first time that has been reported. Davis They also reported two isozymes in cytosol and peroxisomes, which have different properties from that in mitochondria. These results suggest that NAD+and NADP+-MDHare different molecular species. NAD+-linked malate dehydrogenase in the matrix is generally considered to take part in the mitochondrial side of the "malate-aspartate shuttle" providing a means of transporting reducing power, NADH,21) but the physiological significance of NADP+-linked enzyme remains uncertain at the present time.
